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Ch h aricter t S a e n t ard f A1 R Phan “ eriC 

^ Character^Set^fo^Optica^Character 

»* -« p ;r pally 

implementing the Character Sets of the USA I. al P ha " umeric keyboards 
Interchange (USASCII-USAS X3. 4-1968) and^hf C ° de f ° r Inf °rmation 

lor Optical Character 

In use by mi 1 llon^o? Traineroperators^ 3 “ udy ° f ke > ,b oards already 

related fields. Also taken Lco’ c^s de^ti™ ^^r lnd " 

Typewriter Keyboards (USAS X4.7-1966) and th? w USA St andard 
being carried out internationally. applicable standards work 

This standard was approved as a lies c. , . , 

America Standards Institute on ** Standar<i b X th e United States of 
Suggestions for improvement gained ^ 

welcomed, they should be sent to the United%? f Che standard will be 
Institute, 10 East 40th Street. NeX^X St “ d “ d ‘ 
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2 - STANDARD KEYBOARD ARRANGEMENTS 

2.1 Figures 1 and 2 show the standard arrangements of the keys and the 
graphics assigned Co them. 

2.1.1 In Figures 1 and 2, the keys labelled with the letters of the 
alphabet are intended Co produce lower case letters in the unshifted 
mode and upper case letters in the shifted mode. The other keys 

in these two Figures are intended to product the lower graphic as 
shown in the key in the unshifted mode and the upper graphic aa 
snown in the key in the shifted mode. K 

2.1.2 When one of the two characters normally assigned to a key is 
omitted, the regaining character may optionally be assigned in both 

2.1.3 The means by which keyboards utilising these arrangements are to 
encode the characters is not prescribed. 

2.1.4 No standard locations are defined herein for function keys chat 
may be required on a keyboard device, other than 2 SHIFT KEYS 1 
SIUFT LOCK KEY and CONTROL FUNCTION KEY(s) which, when utiU^ed, 
shall be outboard of the two SHIFT KEYS. 

2.1.5 Inboard and outboard locations are provided for the Control 
characters of the United States of America Standard Code for 
Information Interchange Character Set. The "inboard" control 
locations shall be on the alphanumeric keys bit paired with the 

83 8hoW " lr » 2.1.6. The function of the CONTROL FUNCTION 
REY(s) is to set the keyboard in the control mode while ic Is 
operated (depressed). It will cause those keys having control 
character assignments (2.1.6) to generate their respective Uniced 
States of America Standard Code for Information Interchange Control 
Codes regardless of the state of the SHIFT or SHIFT LOCK KEY. The 
areas designated for "outboard" controls are located to the left 
and to the right of the alphanumeric area. The outboard control 
area is undefined in the exact placement of keys because it will 
vary with application. Depression of an outboard key with a single 
control character on it will generate its respective code regardless 
of the state of the SHIFT or SHIFT LOCK KEY. Outboard keys may 
have two control characters, one in unshifted mode, the other in 
shifted mode, providing the provisions of 2.2 are not violated. 
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2.1.6 If an Inboard control mode Is provided the 

will b« observed; * following pairings 


NUi @ 
SOH A 


NAK U 
SY» # v 


CR M 
SO N 


ESC C 
FS \ 


Ub 

2 -‘-* ~ r , 

a position not assigned in the standard arrang^t.?" 0 ''’" k<!y ln 

2.1.9 a recoomended location 

alphanumeric ^reaf ^ 

derivatives^ f s^f r“ shall *“ Pen " isSiMe 

sh * u con * i “ •« 

unshifted mod«f but ml^optio^TT^ 15 *" b ° th the shlfted and 
( 5hlfted «- "L P ln°the y nshUte C d £ ^ '*• 

S"d P er iPd^i 1 s h obt r arned“eU^er U brLcl^i^ d t i OW i r Case cotrmas 
DR7 . DM. c«7 o7el.evfa.fef ' ** ““ nt would be «7. ER8, DR6, 
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*•2.3 A keyboard of fever 

pos‘uf“ nd ' rd 18 not ln eonflf"“frt' e ^ ,n enc «>Passed by 
position assignment of the »-«,«- , th Chi ® at «ndard providl nc^u 
following rules: Che character, confo^ to fhe 

0“it Key DR8 

, ° r C ° ° bCain a 47 key keyboard 

mU Ke * a D «8 sod ER 8 to o|l , . 

omit v ° r “ 46 ke >’ keyboard, 

° nU K =ys 0P.8, ER 0 and to k , 

CR7 C ° 0bt0t . n * « key keyboard, 

or * 

OTllt Ke y« DR8, ER8 CR7 „ . 

* nd 0 R 7 ’ t0 ° 8 fain a 44 key keyboard. 


1 2 4 lost - Ic — ba fef. ra f, ter ’ 

that ere not in USASCI1 afe iTfeUw. <D ‘ 17_19# « In 


Standard Character 
CUSASCin 


Substitute Character 
(USASCSOCBl 


EL5 

*BR3 

ER6 

*BK4 

DR9 


I 

< 


> 

None 


‘ " " a?eCl£ied ^ Paragraph 2.2.2 


I 

s 

V 

H 



** at thi7«it\“! thJ ar T aph 2 - 2 - 2 

• eae character, will be included i„ , 


proposed revision 


^ - « ? ure 2 resembles a. closely as 

In Document X4. 7-1966. arrangement as designated 


2,3,1 A keyboard of fever ke^ 

p t os 1 i 8 t“„ 4ndard U n0t in conf lict^ith^thi 411 en ‘°"Pa**ed by 

following rulesf* nl: ° f ^cS^K^ V - 


oolt ER8 

°“ U ER«. CR7 1° ° btal ° * « key keyboard 

«. CR7 and DR7 fo 0 obtain .* £ £ S££ 
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Any of the graphic characters allocated to the omitted keys may 
either be omitted or may be reallocated to any of the following 
keys: ERA, CR7, DR7 or DR6. Any character replaced by a 
character from one of the omitted keys is lost. It cannot be 
reallocated to another key. 

Standard 44 key arrangements may have on key DR6 any two of the 
omitted characters from ER8 , DR7 , CR7, 0R6, BR3 or BR4 . 

2.3.2 An option which provides both upper case and lower case commas 
and periods is obtained either by excluding the less than and 
greater than or reassigning these two characters to an alternate 
location(s). Examples of such an assignment would be ER7 Ek8 
DR6, DR7, DRfl, CR7 or elsewhere. 

2.3.3 The specified locations tor the 6 characters of the USA Standard 
Character Set for Optical Character Recognition (X3. 17-1966) in 
Figure 2 that are not in USASC1I are as follows: 


Standard Character 
(US ASCII) 


Substitute Character 
(USASCSOCR) 


ELS 

EL4 

EL3 

ERl 

DR6 

DUG 


I 

0 

# 

i 

< 

r* 



** «t chi. writing these cherectere will be included in » proposed 
revision r 


2.3.4 To provide complete competlbility with X4.7-1966 Preferred Keyboard 
Arrangement, an optional arrangement of Figure 2 provides these 
substitutions: c for I on ERl. 1/4 for ~ on DR6, and 1/2 for ~ 
on DR6. 
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3. Definitions 

j-g** - Tr-; - 

punctuation marks or special Symbols. 5 thr0U8h ^ 

SSSK 

controlling or modifying the function of machin™ or sy t^s L^t ", 

SETS llVTuTrttl 0 ^Tu7 rete \ by r chlnea 

code table they comprise Colunn. 0 .nd"l! * CharaCCera - In the USAS( =II 

iT'cpcraCed^ "ii^hirSPdP'’"^*??? Vhe " a C0NTR0L FUNCTION KEY 

characters to generate tUeU 7 “ 7™* Ch ° Sa keys havln « control 
status of the lam or SHm [^K key C ° nCr01 re * ardle ” »f the 

CO T OL key whlch initiatas or 

coded character in the ‘ 

whL h h r c"n e be 1 re: d nd b d h° * printed ° r otherwise 

key. operated in conjunction with a CONTROL FUNCTION 

^ir; Prearranged, ^ ^ k * y * —elated with 

othcr^and^tKelr^asiiociation^with^apeclf ic £C.S£.“ Utl0n *“ *“ h ° ther 

"*** noP°oP«PPc\P^njuncP^^rtra a coi^RoP t mCTION keT * themSelveS 

iS'chia mode ’th^.lphaW?" 7 ^ keyboard when a SHIFT ke F is operated, 
letters d „ I,!, ? h ? eyS are “"“elated with the upper-case 
. ter keys with the corresponding upper graphic symbol. 

fhelr corresponding lower^r^l^Pu ' ° ther k ‘ y * «“ h 
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I 
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APPENDIX 

(This append lx la not a part of the USA Standard Alphanumeric Keyboard 
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Al. INTRODUCTION 

III is appendix to the USA Standard Alphanumeric Keyboard Arrangements 
AccciaodatiiB the Character Sets of the USA Standard Code for Information 
Interchange and USA Standard Character Set for Optical Character 
Recognition, contains the criteria and other design considerations that 
were used in the development of the Standard. 


A2 . CRITERIA 

The following criteria were adopted (not listed in order of priority) to 
reflect the needed transitions from historically developed divergent 
keyboard designs to a standard that would be compatible with the USASCII 
and USASCSOCR character sets. Not all criteria have been satisfied by 
this standard. 

A2.1 The standard should exclude physical characteristics associated 

with keyboards other than the nominal relative location of the keys. 

A2.2 The keyboard arrangement should acconmodate all 128 (graphic and 

control) USASCII characters and should take into account the needs 
of USASCSOCR characters. 

A2.3 The location of a specific character should remain unchanged in 
keyboard arrangements accommodating fewer than 128 USASCII 
characters. 

A2.4 The keyboard arrangement should - 

A2.4.1 Facilitate simplicity of design 

A2.4.2 provide ease of operation 

A2.4.3 minimize operator training and retraining 

A2.4.4 be acceptable for international standardization 

A2.4.5 have maximum resemblance to present office electric typewriter, 
data communications and data processing keyboard arrangements 

A2.4.6 minimize the total number of graphic keys 

A2.4.7 minimize the total number of function keys 
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A3. DISCUSSION OK CRITERIA 

A3.1 In order to provide an all inclusive standard, all 128 L'SASCII 
including have been assigned. The 95 USASCII graphics (space 

The 32 h" aSSlgne ? in 3 48 ka Y arrangement (Figure 1). 

The 32 Control characters plus Delete have been assigned general 
areas. Provisions have been made to accommodate the 6 OCR 
characters (see ** note on Page 8) not contained in USASCII. 

wL'xw'LT'it* “ *" inclu “ iV(! k3 P 8 °ard arrangement compatible' 
with X4. 7-1966, it was necessary to substitute the USAtrrr patioie 
vertical line, tilde and circumflex for the c f /4 ?/, gra P h t cs 

C 'csss s" 

“•* ft"?!'"" 1 ;; "* ;‘ v * n “ „„ 

( through Y) for international consideration contained in 

since* 1 rh “ “ ““ ^ keyboard propose!! Lever 

concert V* " 0t * part ° f the us ASCSOCR standard and data 

It vH decid^th"^ ““f , of CheSe charac “ ra w«e not available 

pLoLf^ST^L! W ° Uld ^ lmPraCtlCal “ lnClUde an X 


M. SPECIFIC DESICN CONS T DFR ATT nun F0R 
ARRANGEMENT OF KEYBOARDS 

A4.1 It was apparent that a standard positional notation was needed for 

be aS "u c e ed ren ^eLt n t iCaC t ^ P ° 8lCi ° na ° n ‘' htch Rr^hics ^re to 
standard!* noca “°" a l »y«em used is included as a part of this 

M ' 2 Wa 5 ? ade ° f 8t6 b8 naC l°n of keys in the USA and other 

I B 0/TC95/SCir' da N d X4-7 ’ 1866, UNIPREA Document 10128-TORINO-1968-06, 
' 1 general agreement for key designations could be 

found among these and other standard documents, nor could there be 

« Che"nd^ru! nt ed a ”™ un f Clea concerned with keyboards, such 
cne industrial, educational, governmental, etc. 
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With these facts in mind, this key designation system has been 
developed to allow the expansion of the keyboard area to any size 
without bringing about inconsistencies in key designations. This 
in turn, will allow efficient communication either by means of * 
written documents or by way of oral instructions between those who 
develop keyboard arrangements, between those who are required to 
consider the specifications of devices with keyboards and have a 
need to minimize the ambiguity as to the location of given keys 
and between those who are to learn the operation of devices with 
keyboards. 

A4.3 After a thorough analysis of all (national and international) 

keyboard devices, it was decided chat a four-row arrangement was the 
most practical approach for implementing the character sets. 

A4.4 The "QWERTY" or "Sholes" keyboard arrangement of the alphabet that 

has evolved over the years was used as a basis for the standard. In 
addition to the many typewriters in use, this keyboard arrangement 
has also been used by many teleprinters and similar alphabet keyboard 
devices. Aa a result, much time and money has been invested for 
training and texts for operating keyboards using this arrangement. 


A4.5 


The arrangement of the USASCII code table (see Figure Al) 
intentionally makes practical the pairing of corresponding characters 
of Columns 2 and 3, Columns 4 and 6 and Columns 5 and 7, so that in 
a keyboard giving a binary coded output, the inversion of a single 
bit (b5 or b6, as appropriate) can effect the "shift" for any key 
The standard arrangement in Figure 1 follows such a pairing. When a 
key ia °P eraCed . the appropriate bit is changed from "1" to 
0 except for the keys bearing the following characters: 


H ! : s : < > ? 

] c \ - ® » • / 

(key positions CR7, DR7, ER8, ER7 , ER6, DR6, BR3, BR4 and BR5) where 
inversion Is of the opposite sense. These nine were so arranged 


owing to the relatively higher usage of 


1 C \ ~ - <§> , . / 


SP (epacc) was not paired with zero due to the severe conflict this 
would have produced with present practice. Underline is normally 
unpaired, however, DEL (Delete), its logical mate, is included in 
this arrangement as provided in Paragraph 2.2.1 (Figure A2 summarizes 
the relationships for the arrangement in Figure 1.) 


A4.6 The standard arrangement in Figure 2 follows the arrangement specified 
in US AS X4. 7-1966 plus the addition of the USASCII graphics not 
covered by chat standard. Figure A3 susssarizes the relationships 
for the arrangement in Figure 2. 



! 
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A5. GRAPHIC SUBSTITUTION 


Within any particular application, equipment configuration or closed 
system, it may be necessary to substitute graphics. Por example, 
some applications and systems may require special graphic symbols. 
Design efforts for the standard keyboard arrangement included 
consideration of these types of adaptations. 

AS.l This standard specifies the assignment of the graphic characters of 
USAS X3. 4-1968 and USAS X3. 17-1966. Any substitution, except when 
using the ISO 7-Bit Code (ISO/R 646) in an International environment, 
will result in a keyboard arrangement which does not conform Lo this 
standard. 

AS. 2 It is recosxnended that when a graphic is substituted in the standard 
keyboard arrangement, the displaced graphic should noc be reassigned 
elsewhere on the standard keyboard. Such a substitute graphic, once 
assigned, should not be subsequently reassigned elsewhere. 
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FIGURE Al 
USA STANDARD CODE 

POR INFORMATION INTERCHANGE (USASCII) 
PEE USAS X3. 4-1968 
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El. INTRODUCTION 

El. I These expository reworks relate r » 

Alphanumeric Keyboard 4r'a-->ere--s . USA Standa rd 
of USA Standard Code for Inforaatio^'l^f«h Character Sets 

Character Set for Optical Ci ar r “ p Interchangc a " d USA Standard 

items, Internationa iactor^^d "era? 8 a 10 "’ 

ations bearing on the design and 1 , 30 part * cu lar consider- 

the different Requirement s^f ^ meth ° d ° f ““"“Ung 

different applications arc preset her\ln7“ enCS t0 b * USed ln 

E2 . HISTORY 

E2.1 The activity of Subcommittee X4-A9 . 

functioned vitiii,, the s un., i ' eyboard Arrangements, has 

USAS X3. 17-1966. In addition l [° meu ° rk oC USAS X3. 4-1968 and 

. .suu. in addition. Subcommittee X 4 - 1 Q k.. 

close liaison with Subcommittees XT 1 X 12 / u , engaged 

responsible for typewriters and an ? the X4 Sub conmittee» 

to make keyboard ”r ^« sLeTtTc iv! maChln£ »' in a " a “^Pt 
variety of keyboard device Ind . ! 7 “ P° sslble f°r a wide 

sets of USASCII and USASCSOCR. PP tl ° nS USlng the chara «er 

E2 ' 2 keyboard^. rr.ngeraentsf 

------ 

present day cS™57e"!.7 ty P ewrlter - Hke keyboards up to the 

four-row keyboard a"Ing^e“. “^eloping the proposed 

E3> FOUR- row ARRANGEMENT 

E3-1 international^the^ou^-r^^arran^h 0 * 1 ? deVlC “’ b ° th “«“•» ‘" d 

practical and c«no£cH £r "e?7d deClded Up0 '> aa ‘ ba 

e^t:: leprlnters) in addition - — 

E ” £5H^a^s=: f K. 1 2srs. 

arrangement was appropriate! ' f ° Ur * r ° W ‘PProach 
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INTERNATIONAL CONS IPrRATTnNC 

EA.l Serious consideration was given to incorporating international 
requirements within the hard-core confines of th~ 1 . \ 

arrangements. These consisted of reviewing the "Nat iona ]' d .. Key °?,* rd 
characters to determine where best to place them to allow for 86 
substitution by national standards organizations and m • 

E«U«*l’n C rte*d W l“b d bC . 3Ub “ itUtcd by tlle « organiest*™!?* 

, ", ln che ^liberations, it was decided that it was not 
desirable to upset the de facto arrangement of alphabet and 

produced.*^ S8rl ° U8 rctrai, ' ln « Problem that would be 

tA.l After reviewing the "Notional Usage" situation i. , ,, , 

sssssssiaasa- 


E 5 . LOCATION OF NUMERALS 

E5.1 Historically, the top row of the alphanumeric keyboard has 

S?" ino«d r for?“ lng the ““ « ^“-.““fft the 


E6 ‘ IOC AT ION OF SPECIAL CRAPHTrc 

“’ X «ra^g«”of C0B ” entS rela “ C ° F1 * ure 1 bit paired 

"* 1,1 Uttu a fl‘ lit ^fsisalon as a 'Wo" position character (right 
Incidence of use th^ C ^ 8 °, Untv<:r8ai ch at l " «Plte of its lower 
(kevCRSi „ . the colon lts retention in that position 

s£ =r=s° 
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E6.1.2 The conr.ia and period are -i — 

assigned to keys BR3 and at anV “'T'* 
unshifted and shifted modes. ; t was dentd * VaiUblc ln both the 
locations, but to make tin sc - ernefr™ n m! ' lnl! ' ln these key 

Ll “' onulilftcd mode ho tint t . i • ioelcl '' v, ‘ 1 1 I r only l n 

ill-at-r than <>) could be cv a i 1 , ‘'"-l? «> ""•I 

number of koye. It was rcco-ni-ed rt f ICW to "'tnlmUo the 
period in the unshifted positio^ and less JhanVa^ a " d 

l >) in the shifted position involves MTTT d £rcater than 

rather then 1-0, but it was 'elt th! c u l ? VerSl ° n frSToTi 

this. as - elt the uel *bt of precedent justified 

E6.1.3 Following standard typewriter pracric. 

.hare key BR5 with the slant in the unsh^ft ^- e5tlon l " a r.h and slant 
the period and comma. cSSTilrat on poa “ ion - As wUiT“ 

inversion 2 % 
v» — clent to justify 

E6,1 ' 4 ^5IFio i n.f h p e i. f ^ t C J" a h C “^ n ^i^ d Ch ^ f top ° rta "« °f i» 

outweigh the inconvenience of a S-f lnvemoi°of W M t'’, 8 ” 8 ' 1 C ° 
sequent ly , hyphen has been given its “ 5> Con - 

on^key ER6, with equals taking the upper cs^Uon “n the" 1 .™ 

“ ‘■ 5 Sssrii "• « *> ... 

allow both gravl Indacutelccen^toh *? ^ a " d to 

disadvantage outwei^any d^d^ ^"o^ ITi^"'^ 

E6 ‘ 1-6 m^tc~hLi7' (^olot'oj^was^included^in^thia *** DK8 - “* l0Blcal 
provided in Paragraph 2.2.1. 1 hl propo,ed standard as 

E6a ' 7 Frn^irJhrSffirFosifB, 8nd bracket «« 

respectively, because of the greater w!lif’ DR? a " d CR7> 
than their bit shifted counterparts a 888 chatacte r. 

any disadvantage of an 0-1 inverst™ ofM/fi™' 888 OUtWelghed 

E6 ' 2 arrangement)? r8Ute 80 Fi *- g * (typewriter paired 

~re n “o C . f c a iy 1 re“lb^: C ° 
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E6 - 2 * 3 * bovt che nimeral 6 bcc - usc ° f the 
E6-2,4 ^«s^ h r ic P ;.:tLi. were pUced in m bec * u>e ° r tr<,ditiona i 

E6.2.5 Circumflex (y and tilde (~) were pieced In key position DK6 
because of the absence of che graphics 1/4 and 1/2. 

E6.2.6 Right bracket and brace along with left bracket and brace were 

assigned key positions CR7 and DR7 , respectively, to more closely 
resemble che arrangement in Figure 1. closely 

E6.2.7 Grave accent was placed in the shifted position of key ER3 with 

ua,hifted — •* £ 


AUGUST 14,(96 


H ■ 


E-6 

FIGURE El 

typical 3 -ROW TELEPRINTER keyboard 
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